Suppression of urokinase expression and tumor metastasis by bikunin overexpression [mini-review].
Bikunin (bik, also known as urinary trypsin inhibitor [UTI]), a Kunitz-type protease inhibitor, interacts with cells as a negative modulator of the invasive cells. Human ovarian cancer cell line, HRA, was treated with phorbol ester (PMA) in order to evaluate the effect on expression of urokinase-type plasminogen activator (uPA). Preincubation of the cells with bik reduced the ability of PMA to trigger the uPA expression at the gene level and at the protein level. We next asked whether the mechanism of inhibition of uPA expression by bik is due to interference with MAP kinase, since PMA could also activate a signaling pathway involving MEK/ERK/c-Jun-dependent uPA expression. When cells were preincubated with bik, we could detect suppression of phosphorylation of these proteins, demonstrating that bik markedly suppresses the cell motility possibly through negative regulation of MEK/ERK/c-Jun-dependent mechanisms, and that these changes in behavior are correlated with a coordinated down-regulation of uPA which is likely to contribute to the cell invasion processes. To clarify the role of bik on tumor metastasis, HRA cells were transfected with an expression vector harboring a cDNA encoding for human bik. Transfection of HRA with the bik cDNA resulted in five variants stably expressing functional bik and significantly reduced invasion, but not proliferation, adhesion, or migration relative to the parental cells. Animals with bik* transfectants induced reduced peritoneal dissemination and long term survival. These results suggest that transfection with the bik gene induces the suppression of tumor cell invasion and peritoneal dissemination, and can prolong survival. This pre-clinical animal model offers the possibility to explore gene therapy as a new treatment modality for ovarian cancer.